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© Pant style diapers. 

© The present invention relates to disposable ab- 
sorbent articles or undergarments. The disposable 
articles are essentially designed as conventional dis- 
posable diapers however they are provided with an 
endless circular waistband (30) at one longitudinal 
end (23) of the article. The disposable article is 
applied to a wearer by slipping the endless waist- 
band onto the hips such that the absorbent part of 
the article (14,15) is in front or behind the wearer 
und can be pulled between the legs to the opposing 
side and be attached (13) to the endless waistband. 
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Field of the invention 

The present invention relates to disposable ab- 
sorbent articles or undergarments. The disposable 
articles are essentially designed as conventional 
disposable diapers however they are provided with 
an endless circular waistband at one longitudinal 
end of the article. The disposable article is applied 
to a wearer by slipping the endless waistband onto 
the hips such that the absorbent part of the article 
is in front or behind the wearer and can be pulled 
between the legs to the opposing side and be 
attached to the endless waistband. 

Background of the invention 

Undergarments and disposable diapers are 
well established products. The prior art on belts or 
bands in connection with disposable diapers is also 
very crowded. For example US 849725 and US 
3890973 disclose absorbent garments having two 
belts which in use form an endless circular belt 
together with the front and back longitudinal end of 
the absorbent product. In its flat, stretched out 
shape this product has one part of an elastic belt 
laterally extending from each side of the garment. 

US 3618608 and 4728326 as well as FR 
2586558 disclose diapers having a belt adjacent or 
near one of the waist margins. The belt laterally 
extends to either side of the diaper and is attached 
to the opposite waist margin. US 4158906 dis- 
closes a diaper such which fastens opposing sides 
of the diaper. The length of the diaper sinch is 
adjustable and is independent from the rest of the 
diaper. US 4315508 discloses garments having two 
elastic pieces for form a removable elastic belt. 
One piece on each side connects the front and the 
rear waist margins of the garment. FR 2612770 
discloses disposable pants having integral straps 
which encircle the waist of the wearer and are 
secured by fasteners. 

EP-A-409307 or PCT 9007160 both disclose 
attachable elastic waist belts and EP-A-352208 and 
DE-A-3238450 disclose disposable diapers having 
a detachable elastic waist belt which allows them to 
be used like pull-up pants or regular undergar- 
ments. US 4205679 also discloses disposable un- 
dergarments which can be slipped on like regular 
underpants having an elastic waist band. A leak 
proof underpants carrying a disposable catameniai 
is known from US 4690681 which allows the wearer 
to put the catameniai on in the same fashion as a 
regular underpants. A similar construction used as 
a child's training pants is known from US 4646362 
also having an elasticized waist band and elas- 
ticized leg openings. 

One basic problem with undergarment or un- 
derpants type disposable garments, is that in order 



to use them the wearer has to slip them on over 
the legs which in particular for young children can 
be difficult due to their activity level. Also they 
often do not wish to wear such disposable absor- 

5 bent articles and physically reject being dressed 
with them. Therefore it would be easier to just slip 
a belt over the head or from below over the legs 
onto the hip of a child rather than trying to put both 
legs into separated leg opening of an undergar- 

w ment. 

A problem with flat structured disposable arti- 
cles for example diapers or children's training 
pants is that in order to apply them onto the wearer 
the wearer has to be in a lying position and allow 

75 tight fitting. Otherwise the functionality of the absor- 
bent article will suffer. 

Therefore it is an objective of the present in- 
vention to provide a disposable absorbent article 
which combines the benefits of a flat structured 

20 closable absorbent article while not requiring the 
wearer to lie down and accept manipulating of the 
article while the wearer has to hold still. 

Further in its particular designs this invention 
also allows a functional decoupling between the 

25 absorbent part of the article and the elastic waist 
band. In particular the draw-back of providing elas- 
ticity in the back of a disposable undergarment 
typically used in the prior art the present invention 
allows to provide elasticity where it is needed most 

30 i.e. around the belly and the hips of a wearer. 

Further features and advantages will become 
evident from the detailed description of the inven- 
tion and the drawings described below. 

35 Brief description of the invention 

The present invention relates to a disposable 
absorbent article having a longitudinal direction 
which defines a first and a second longitudinal end 

40 region and a lateral direction which defines lateral 
side regions. The disposable absorbent article will 
further comprise an oblong structure which is dis- 
posed in lateral direction in the first longitudinal 
end region of the disposable article. The oblong 

45 structure extends into both lateral side regions of 
the article and is joined to the article in each lateral 
side region so as to form together with the longitu- 
dinal end region an endless circular waist band. 
This endless circular waist band comprises an 

so elastic region to provide at least a tangential elas- 
ticity to the endless circular waist band such that it 
tightens itself around the hip of the wearer. 

It is particularly preferred if the oblong struc- 
ture is joined in the lateral side regions to the 

55 article such that an attachment is formed in longitu- 
dinal direction and coincides with the lateral out- 
side edge of the article. 
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Even more preferred the oblong substrate is 
disposed in the longitudinal first end region of the 
article. Typically and preferred the first longitudinal 
end region is the rear end region of the disposable 
article. This means that during use on a wearer that 
first longitudinal end region is in the back of the 
wearer. 

The elastic region in the endless circular waist 
band is preferably provided by the oblong sub- 
strate which in particular can be an elastic laminate 
of non-woven fibrous substrates. 

In use after having placed the waist band ar- 
ound the waist of the wearer the second longitudi- 
nal end region is pulled between the legs of the 
wearer and joined to the oblong substrate so as to 
form an undergarment on the body of the wearer. 
Joining the second longitudinal end region to the 
oblong substrate should preferably be done by a 
releasable closure system like for example an ad- 
hesive tape or a mechanical closure means in 
particular of the hook/loop type (e.g. VELCRO ™ ). 
The joining of the second longitudinal end region to 
the oblong substrate can also be in such a way that 
the second longitudinal end region is pulled be- 
tween the legs of the wearer and through the 
circular waist band such that the elasticity of the 
waist band holds the second longitudinal end re- 
gion pressed on the wearer and is thereby joined 
with or without particular attachment features to the 
second longitudinal end region. This may prefer- 
able be accomplished in combination with a releas- 
able closure system as indicated above. 

Brief description of the drawings 

Figure 1 is a plan view of a preferred embodi- 
ment of the present invention. 

Figure 2 is a perspective view of an alternative 
embodiment of the present invention. 

Figure 3 is a plan view of the disposable absor- 
bent article in yet another alternative embodiment 
of the present invention when used by a wearer. 

Detailed description of the invention 

In the following reference will be made to the 
preferred embodiments of the present invention as 
shown in Figures 1-3. The present invention is 
however not limited to the preferred embodiments 
but defined by the claims following this description. 

The term "absorbent article" in the following 
description refers to absorbent articles including 
adult incontinence products, female hygiene pads 
or catamenials, baby diapers and children's training 
pants. 

The term "elastic" refers to a stretchable and 
self-retractive material characteristic found in natu- 
ral and artificial rubbers, elastomers and polymers. 



Figure 1 shows a preferred embodiment of a 
disposable absorbent article, namely a training dia- 
per (10). The training diaper (10) has a longitudinal 
direction (21) defining a first longitudinal end region 

5 (23) and a second longitudinal end region (24). It 
also has a lateral direction (22) defining the lateral 
side regions (25). 

The disposable absorbent training pant (10) 
typically is structured like a regular disposable dia- 

/o per portion (17). Diaper portion (17) comprises a 
top sheet (12) a backsheet (11) and an absorbent 
core (14) together with an additional core patch 
(15). In the figures preferred embodiments having 
single (figure 1) or multiple (figure 2) straight or 

75 shaped leg elastics (16) are shown. 

In it first longitudinal end region the disposable 
absorbent article comprises an oblong substrate 
(30) which is extending into both lateral side re- 
gions (25). The oblong structure (30) is joined to 

20 the training diaper (10) at the lateral side edges 
(25) as shown in the figures. It is joined by a bond 
(32) extending a short distance in lateral direction 
towards the longitudinal axis (21). Depending on 
the bond strength of the attachment the bond (32) 

25 typically has a lateral extension of 3 mm to 30 mm, 
preferably 5 mm to 15 mm. It is typically as long in 
longitudinal direction as the oblong substrate (30). 
The oblong substrate (30) together with the diaper 
(17) forms and endless circular waste band in the 

30 first longitudinal end region (23). The endless cir- 
cular waste band formed by the oblong substrate in 
the first longitudinal end region comprises an elas- 
tic region providing at least tangential elasticity to 
the circular waste band. In the figures this elastic 

35 region is shown as part of the oblong substrate 
(30). In Figure 1 and 2 the oblong substrate (30) 
and the elastic region of the endless circular waste 
band are coextensive while in Figure 3 only a 
central part of the oblong substrate (30) is elastic. 

40 The elastic region can however also be part of the 
absorbent diapers portion forming the other part of 
the endless circular waste band. As can be seen 
from figure 3 the preferred construction of the 
disposable absorbent article of the present inven- 

45 tion is worn such that the first longitudinal end 
region (23) is in the rear of the weaver (1) while the 
second longitudinal end region (24) after being 
pulled between the legs of the wearer (1) is joined 
to the oblong substrate (30) in the front of the 

so wearer (1). 

In order to fit the disposable article (10) onto a 
wearer (1) as shown in figure 3 several ways to join 
the oblong substrate (30) and the second longitudi- 
nal end region (24) to each other can be employed. 

55 It is preferred that releasable cooperating closure 
means are used, for example adhesive tapes on 
the oblong substrate or in the second longitudinal 
end region of the diaper portion (17) can be joined 
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to the respective countersurfaces. Alternatively and 
preferably mechanical cooperating closure means 
in particular hook/loop entanglement type systems 
can be used. 

A particularly preferred design is shown in fig- 
ure 2 and 3 where hook patch (13) cooperating with 
loops (not shown in the figures) are disposed on 
the outside of the backsheet (11) of the training 
diaper. The endless circular waste band is slipped 
over the legs and hip of a wearer (1) as shown in 
figure 3 and the second longitudinal end region is 
pulled between the legs of the wearer and through 
the inside of the endless circular waste band such 
that the hook patches (13) are covered by the 
oblong substrate (30). The oblong substrate (30), in 
this case preferably on its inside, has a soft feeling 
compliant loop material providing the counter me- 
chanical closure system surface for the hook patch- 
es (13). The opposite type of closure is indicated in 
figure 1 where hook patches (13) are disposed on 
the topsheet of the training diaper (10) such that 
when used according to the above described pro- 
cedure they have to entangle with the outside of 
the oblong substrate (30) and lack the benefit of 
being tightened addionnaly by the elastic circular 
tangential force of the endless circular waste band 
against the weaver (1). 

It will be apparent for those skilled in the art 
that many combinations of materials and design 
modification are possible when using the beneficial 
principle of the present invention to combine a flat 
disposable absorbent article with an elastic endless 
circular waste band. In the following description 
materials useful in providing disposable absorbent 
articles according to the invention, especially train- 
ing diapers are summarized by way of non-limiting 
examples. 

The absorbent core (14) as well as the optional 
additional core patch (15) may be any absorbent 
means which is generally compressible, conform- 
able non-irritating to the wearer's skin and capable 
of absorbing and retaining liquid such as urine and 
other certain body exudates. The absorbent core 
may be manufactured in a wide variety of sizes 
and shapes and from a wide variety of liquid absor- 
bent materials commonly used in diapers and other 
disposable absorbent articles such as comminuted 
woodpulp, generally referred to as airfelt, craped 
cellulose wadding, meltblown polymers including 
coformed, crosslinked cellulose fibres, tissues in- 
cluding tissue wraps and tissue laminates, absor- 
bent foams, absorbent sponges, super absorbent 
polymers, absorbent gelling materials or any other 
equivalent materials or combination of materials. 
Also the configuration and construction of the ab- 
sorbent core may be varied. For example the ab- 
sorbent material may have varying caliper zones, a 
hydrophillic gradient, a super absorbent gradient, 



lower average density and lower average basis 
weight acquisition zones. It also may comprise one 
or more layers or substrates as shown in figure 1 . 
The total absorbent capacity of the absorbent arti- 

5 cle should be compatible with design exudate load- 
ing and the intended use of the absorbent article. 

Also the size and shape of the absorbent core 
should be varied to accommodate the expected 
wearer's ranging from infants to adults. Preferred 

10 absorbent core designs have been disclosed in US 
patents 4,610,678; 4,673,402; 4,888,231; 4,834,735; 
4, 685,915; 4,781,710; 4,600,458. The preferred 
absorbent core design provides a crosslinked cel- 
lulose patch (15) essentially without super absor- 

75 bent on top of a mixture of airfelt plus super 
absorbent polymer and comprising more than 30% 
super absorbent polymer in the absorbent core (14) 
as described in EP-A-512010. 

The backsheet is impervious to liquids (e.g. 

20 urine) and can be provided as a single sheet or as 
a laminate of two or more layers. The liquid imper- 
viousness of the backsheet can for example be 
provided by an impervious layer which is prefer- 
ably manufactured from a thin plastic film, prefer- 

25 ably a thermoplastic film, although other flexible 
liquid impervious materials may be used. Whether 
the backsheet consists of a single or several lay- 
ers, it should be flexible. As used herein, the term 
"flexible" refers to materials which are compliant 

30 and which will readily conform to the general shape 
and contours of the human body. The backsheet 
prevents the exudates absorbed and contained in 
the absorbent core from soiling articles which con- 
tact the absorbent article such as clothes, bed- 

35 sheets and undergarments. The backsheet may 
thus comprise polymeric films such as thermoplas- 
tic films of polyethylene or polypropylene, or com- 
posite materials such as a film-coated nonwoven 
material. For economic, aesthetic, and ecological 

40 reasons, the part of the backsheet (30) providing 
liquid imperviousness preferably has an average 
nominal caliper, i.e. calculated caliper, of less than 
about 0.051 mm, more preferably a calculated cali- 
per of from 0.01 mm to 0.036 mm. 

45 If provided as a multilayered laminate the back- 

sheet preferably comprises a flexible polyethylene 
film. As used herein the term "polyethylene" film 
refers to films which are essentially made of poly- 
ethylene, however, it is understood that polyethyl- 

50 ene film will contain a variety for additives to pro- 
vide characteristics like opacity, strength require- 
ments, color or any other desired characteristic that 
can be achieved through adding minor amounts of 
other substances than polyethylene into the films. 

55 The total amount of additives should be less than 
45%, preferably less than 15%, by weight of film 
materials. Exemplary films for use in backsheets 
are manufactured by Tredegar Industries, Inc. of 
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Terre Haute, Indiana USA or BP-Chemical PlasTec 
Rotbuchenstrasse 1, D - 8000 MUNCHEN, Ger- 
many. 

if the backsheet is provided as a multilayered 
laminate the outside surface preferably is provide 
by a layer of material as described below for 
topsheets. Alternatively the backsheet can also be 
textured to provide a fibrous outside surface for 
more clothlike appearance, Further the backsheet 
may also permit vapors to escape from the absor- 
bent core while still preventing exudates from pass- 
ing through as described, for example, in US pat- 
ent 4,681 ,793. The backsheet may also be biodeg- 
radable such as the film disclosed in US Patent 
Application Serial NO 07/721,066 entitled "Dispos- 
able Absorbent Articles with Biodegradable Back- 
sheets". 

The size of the backsheet is dictated by the 
size of the absorbent core and the exact absorbent 
article design selected. In the preferred embodi- 
ment, the backsheet has a modified hourglass 
shape extending beyond the absorbent core a 
minimum distance of at least 1.3 cm for adult 
incontinent briefs around the entire periphery. 

The topsheet of the present invention is com- 
pliant, soft feeling and non-irritating to the wearer's 
skin. Further, the topsheet is liquid pervious permit- 
ting liquids (e.g. urine) to readily penetrate through 
its thickness. A suitable topsheet may be manufac- 
tured from a wide range of materials, such as 
porous foams, reticulated foams, apertured films; or 
woven or nonwoven webs of natural fibers (e.g. 
wood or cotton fibers), synthetic fibers (e.g. polyes- 
ter or polypropylene fibers) or from a combination 
or natural and synthetic fibers. Preferably, it is 
made of a material that isolates the wearer's skin 
from liquids retained in the absorbent core. 

There are a number of manufacturing tech- 
niques which may be used to manufacture the 
topsheet. For example, the topsheet comprises a 
nonwoven web of fibers. When the topsheet com- 
prises a nonwoven web, the web may be spunbon- 
ded, carded, wet-laid, meltblown hydroentangled, 
hydroformed, combinations of the above, or the 
like. An exemplary topsheet is carded and ther- 
mally bonded by means well known to those skilled 
in the fabric art and comprises staple length poly- 
propylene fibers having a denier of about 2.2 and a 
basis weight from about 15 to about 30 grams per 
square meter. As used herein the term "staple 
length fibers" refers to those fibers having a length 
of at least about 16 mm. A suitable topsheet is 
manufactured for example by Veratec, Inc. a Di- 
vision of International paper Company, of Walpole, 
Massachusetts under the designation P-8. A 
topsheet particularly preferred for incontinent briefs 
of the present invention, comprises a formed ther- 
moplastic film such as that described in US Patent 



3,929,135 entitled " Absorptive Substrate Having 
tapered Capillaries". 

The topsheet and the backsheet are joined 
together in any suitable manner as is well known in 

5 the diaper manufacturing art. As used herein, the 
term "joined" encompasses configurations where- 
by the topsheet is directly joined to the backsheet 
by affixing the topsheet directly to the backsheet, 
and configurations whereby the topsheet is indi- 

w rectly joined to the backsheet by affixing the 
topsheet to intermediate members (e.g. absorbent 
core ) which in turn are affixed to the backsheet. In 
a preferred embodiment, the topsheet and the bac- 
ksheet are joined directly to each other in the 

75 diaper periphery by a flap attachment means such 
as an adhesive or any other attachment means as 
is known in the art and indirectly joined in the area 
coextensive with the absorbent core. In general, the 
same means as the flap attachment means that 

20 affixes the topsheet to the backsheet can also be 
used as a core attachment means that affixes the 
absorbent core to the backsheet. Thus, for exam- 
ple, a uniform continuos layer of adhesive, a pat- 
terned layer of adhesive, an array of separate lines, 

25 spirals, or spots of adhesive such as a network of 
adhesive filaments such as shown in US Patent 
4,573,986, may be used. 

The oblong substrate forming part of the end- 
less circular waste band is preferably made such 

30 that it has a smooth fabric like outside surface. In 
particular nonwoven fabric laminates with elastic 
materials are contemplated as oblong substrates 
useful in the present invention. The elasticity can 
be provided before or after the oblong substrate is 

35 joined to the diaper portion. If the elasticity is 
provided after the oblong substrate (30) is joined to 
the diaper portion (17), which is preferred for man- 
ufacturing reasons this can be done by thermal or 
mechanical activation. Thermal activation uses 

ao radiative or convective heating of a nonwoven lami- 
nate substrate of which one layer comprises a 
polymer which shrinks in one or both directions at 
elevated temperature such that the laminate as a 
whole contracts. This laminate will allow elastic 

45 deformation from its retracted dimension to its 
original dimension. 

Similar but even preferred is when the activa- 
tion is provided by mechanically stretching, the 
circular waist band which is to be elasticated at 

so least during a short period. This can be done by 
use of so called ring rolling which is well known in 
the art. The region to be elasticated comprises at 
least one elastic layer of e.g. natural or artificial 
rubber type polymer and additional layers of poly- 

55 mer film or nonwovens. In the ring rolling process 
the additional non-elastic layers are permanently 
stretched while the elastic layer is elastically ex- 
tended. The elastic layer preferably is sandwiched 
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between the non elastic layers and this laminate is 
joined in discreet places. Hereby after being ring 
rolled the laminate provides an elastic region of no 
strain in its relaxed state. Maximum elongation is 
equivalent to the activation stretch length during 
ring rolling. Alternatively, mesh type elastic sub- 
strates e.g. with hydro entangled nonwoven fabrics, 
so called scrim material can be used to provide an 
oblong substrate particularly useful in the present 
invention. 

A preferred characteristic of the material of the 
oblong substrate should be the ability to form auto- 
genius bonds in combination with other thermo 
plastic material or as a combination of identical 
thermo plastic material to join the oblong substrate 
to the diaper portion. When using autogenous 
bonding to join the oblong substrate to the diaper 
portion instead of adhesive bonding, it is preferred 
to employ ultrasonic or deformation welding and 
preferably crimping (high speed deformating weld- 
ing) 

As indicated above the oblong substrate can 
be an elastic liminate comprising a nonwoven fiber- 
ous substrate such that the nonwoven fibres pro- 
vide the loop surface of the releasable closure 
system in combination with hook patches dis- 
cussed above. The elasticity should be such that it 
provides a comfortable but sufficiently stable place- 
ment on a wearer. In this respect it is preferred that 
the elongation of the endless circular waist band 
should be XWZ % of the original circumference of 
the waist band at an absolute force of WXN. 

Claims 

1. A disposable absorbent article having a lon- 
gitudinal direction which defines first and sec- 
ond longitudinal end regions and a lateral di- 
rection which defines lateral side regions and 
said disposable absorbent article comprising 
an oblong substrate, 

said oblong substrate being disposed in lateral 
direction in said first longitudinal end region of 
said disposable absorbent article, 
said oblong substrate extending into both lat- 
eral side regions of said disposable absorbent 
article, 

said oblong substrate being joined to said dis- 
posable absorbent article in each said lateral 
side region such that said oblong substrate 
together with said first longitudinal end region 
forms an endless circular waistband, and 
said endless circular waistband comprises an 
elastic region, said elastic region provides at 
least tangential elasticity to said endless cir- 
cular waistband. 



2. A disposable absorbent article according to 
claim 1 such that said oblong substrate is 
joined to said disposable absorbent article 
along the lateral outside edge in longitudinal 

5 direction of said disposable absorbent article. 

3. A disposable absorbent article according to 
any of the previous claims such that said ob- 
long substrate is joined to said disposable ab- 

70 sorbent article by an adhesive or autogenius 

bond of 3 mm to 30 mm width in lateral 
direction, preferably 5 mm to 15 mm width in 
lateral direction. 

75 4. A disposable absorbent article according to 
claim 3 such that said autogenius bond is 
formed by ultrasonic or deformation welding, 
preferably by crimping. 

20 5. A disposable absorbent article according to 
any of the previous claims such that said ob- 
long substrate is disposed along the outside 
edge in longitudinal direction of said first lon- 
gitudinal end region of said disposable absor- 

25 bent article. 

6. Disposable absorbent article according to any 
of the previous claims such that said first lon- 
gitudinal end region is the rear end region of 

30 said disposable absorbent article. 

7. A disposable absorbent article according to 
any of the previous claims such that said ob- 
long substrate comprises said elastic region of 

35 said endless circular waistband. 

8. A disposable absorbent article according to 
any of the previous claims such that said ob- 
long substrate is an elastic laminate compris- 

40 ing a non-woven fibrous substrate. 

9. A disposable absorbent article according to 
any of the previous claims such that said elas- 
tic region of said endless circular waistband is 

45 activated by thermal or mechanical action after 

said endless circular waistband has been 
formed. 

10. A disposable absorbent article according to 
so any of the previous claims such that said elas- 
tic region of said endless circular waistband 
provides said endless circular waistband with 
an elongation of at least XYZ % of original 
circumference of said endless circular waist- 

55 band at an absolute force of said YXN. 

11. A disposable absorbent article according to 
any of the previous claims such that said dis- 
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posable absorbent article further comprises co- 
operating closure means allowing to releasably 
join said oblong substrate to the second lon- 
gitudinal end region. 

s 

12. A disposable absorbent article according to 
claim 11 such that at least one of said coop- 
erating closure means comprises an adhesive 
tape. 

10 

13. A disposable absorbent article according to 
claim 11 such that said cooperating closure 
means comprise mechanical attachment 
means. 

75 

14. A disposable absorbent article according to 
claim 13 such that said mechanical attachment 
means are of the hook-loop entanglement type. 

15. A disposable absorbent article according to 20 
any of the claims 11 to 14 such that at least 

one of said cooperating closure means is pro- 
vided on the inside of said endless circular 
waistband. 

25 

16. A disposable absorbent article according to 
any of the previous claims such that said dis- 
posable absorbent article is a diaper compris- 
ing a liquid pervious topsheet, a liquid impervi- 
ous backsheet joined to said topsheet and an 30 
absorbent core disposed between said 
topsheet and said, backsheet. 
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